Postnatal development of hepatocellular apolipoprotein B assembly and secretion in the rat.
In this study, we explored the paradox that in suckling rats the serum concentration of LDL is high although the liver secretes only minimal quantities of VLDL, the presumed precursor of LDL. Freshly isolated hepatocytes and hepatocytes in primary culture obtained from adult (90 days old) and suckling (17 days old) rats were used to investigate the synthesis and secretion of apolipoprotein B (apoB) and lipids as well as the density profile of secreted apoB-containing lipoproteins. Furthermore, the effects of dexamethasone and oleate on apoB biogenesis were investigated in primary cultures of hepatocytes from adult and suckling rats. Hepatocytes from suckling rats were unable to assemble mature VLDL but secreted apoB as primordial lipoprotein particles in the LDL-HDL density range. Intracellular degradation of apoB was also reduced in hepatocytes from suckling rats compared with that in hepatocytes from adults. The immaturity in VLDL assembly and apoB degradation of hepatocytes from suckling rats could be overcome by treating the cultures with dexamethasone plus oleate or dexamethasone alone. The lower microsomal triacylglycerol transfer protein (MTP) mRNA concentrations in hepatocytes from suckling rats in comparison with hepatocytes from adult rats were not reflected in lower MTP activity levels. Furthermore, dexamethasone plus oleate treatment had no effect on MTP activity although VLDL assembly and secretion were clearly stimulated. We conclude that, during the suckling period of the rat, serum LDL is directly produced by the liver. This is a result of impaired hepatic VLDL assembly, which is a consequence of low triglyceride synthesis and an inefficient mobilization of bulk lipids in the second step of VLDL assembly.